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Mycoplasma bovis is a major bacterial pathogen causing widespread respiratory disease,
mastitis, and arthritis in cattle. Ineffective drugs treatments, culling of infected cows and
loss of milk production can lead to significant economic losses in dairy farms. The early
detection of cows excreting M. bovis bacteria to prevent mastitis outbreak is necessary. In
our study the percentage of M. bovis infection among dairy herd was recorded by cultiva-
tion in combination with digitonin test and confirmed by species specific PCR as 4%. The
protein profile of the isolated field German strains was compared to M. bovis reference
strain Donetta PG45 using SDS-PAGE. The pattern of the reference strain was different from
that of field strains as well as a marked heterogenicity among the field strains was noticed.
Copyright 2013, Beni-Suef University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction being membrane lipids. Furthermore, membrane lipopro-Genus Mycoplasma represent the smallest self-replicating life
forms on earth and phylogenetically are related to gram-
positive eubacteria. They are lacking a cell wall and intra-
cytoplasmic membranes, have only one type of membrane,
the plasma membrane (Razin, 1985). Proteins constitute over




13, Beni-Suef University.teins are among the most dominant antigens in myco-
plasmas, and a majority of the mycoplasma cell surface
antigens known to undergo antigenic and/or size variation
are lipoproteins (Razin et al., 1998). The persistence of these
wall-less agents in different environments as well as in
various hosts indicates that mycoplasmas possess capability
to successfully adapt and respond to environmentalpartment, Faculty of Veterinary Medicine, Beni-Suef University,
Production and hosting by Elsevier B.V. All rights reserved.
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hosts (Lysnyansky et al., 1999).
Mycoplasma bovis is amajor, but often overlooked pathogen
causing respiratory disease, mastitis, and arthritis in cattle. It
is found worldwide and has spread into new areas (Nicholas
and Ayling, 2003).
Among more than 100 known species of mycoplasmas
(Razin et al., 1998) M. bovis is known to be the most prevalent
mycoplasmal pathogen in cattle (Gonzalez and Wilson, 2003;
Ayling et al., 2004).
Gonzalez and Wilson (2003) listed 11 Mycoplasma species
that have been associated withmastitis and suggested thatM.
bovis is one of the most common.
Diagnosis of a M. bovis infection is currently based on the
identification of the organism in secretions, excretions or
tissues either by (i) cultivation in broth medium followed by
colony or dot blot immunostaining methods (Poumarat et al.,
1991; Rosengarten and Yogev 1996), (ii) PCR (Hotzel et al., 1996;
Ayling et al., 1997; Subramaniam et al., 1998) or (iii) antigen-
capture enzyme-linked immunosorbent assay (Heller et al.,
1993; Ball et al., 1994). These techniques rely on the presence
of the organisms in the samples at a detectable concentration
that depends on the sensitivity of the test.
Phenotypic plasticity has been defined as the ability of a
single genotype to produce more than one alternative form of
morphology, physiological state, and/or behavior in response
to environmental conditions. One of the most common ways
for phenotypic plasticity is antigenic variation. The term
“antigenic variation” or, as it is also named, “phenotypic
switching” (Razin et al., 1998).
Determination of the phenotypic variation among M. bovis
strains could be helpful in epidemiological investigations and
diagnosis.
The goal of this study was to determine
1 The percentage of M. bovis infection among dairy herd.
2 Confirmation of the result using species specific PCR for
M. bovis.
3 Comparison of the protein profile between local isolates
and reference strain of M. bovis (PG 45) by SDS-PAGE.2. Material and methods
2.1. Samples
Milk samples were collected from 200 dairy cattle under
possible hygienic conditions according to Blood and
Handerson (1986) for screening by culture method to detect
mycoplasma infection in a dairy farm with a history of my-
coplasma mastitis.
2.2. Culture
0.2 ml milk was used as inoculum (Pfu¨tzner and Sachse, 1996)
for 3 ml mycoplasma broth (mycoplasma broth base, Oxoid
CM 403 with Penicillin G supplement, Oxoid SR 59) in 10 ml
culture flask. These cultures were incubated at 37 C for 3e5
days. Subsequently, 50-ml aliquots were plated onto solid
medium containing the same Components (withoutPenicillin) and incubated at 37 C in a humid 5% CO2 incubator
for 5e7 days. The absence of mycoplasma colonies after the
maximum incubation time was criteria for negative sample.
Digitonin test was carried out according to Freundt (1973)
to differentiate between genera Mycoplasma and Achole-
plasma. Appropriate agar plates were dried before use and
then inoculatedwith 0.02ml of test broth culture by calibrated
platinum loop, using running drop technique from the highest
point of plate to the lowest point. Digitonin impregnated discs
were pressed gently onto the middle of the inoculated line,
then plates were incubated at 37 C in a humid CO2 incubator.
Plates were examined for inhibition zone; measurements
were carried out after 2e5 days of incubation. Sensitive
members of genusMycoplasma to digitonin showed inhibition
zone not less than 3 mm while genus Acholeplasma showed
resistance against digitonin.
2.3. Reference strain
M. bovis Type Strain PG45 (ATCC 25523) was used as control
positive inM. bovis species specific PCR and in protein analysis
using SDS-PAGE.
2.4. DNA extraction
Protocol for DNA extraction from broth culture for species
identification was carried out according to Hotzel et al. (2003).
Briefly, 1 ml of culture was boiled for 5 min. After removal of
cellular debris by centrifugation at 12,000 g for 1 min, 2 ml of
the supernatant were used directly as template.
2.5. PCR assay
The primer pairs were targeting oppD/F genomic region of M.
bovis were prepared according to Hotzel et al. (1996).
Sequence of Forward primer PpMB920-1, was (50-TTT TAG
CTC TTT TTG AAC AAA T-30).
Sequence of reverse primer PpMB920-2, was (50-GGC TCT
CAT TAA GAA TGT C-30).
The PCR mixture for each assay was performed in a 50 ml
volume with the following ingredients, 2 ml of extracted DNA
template, 5 ml 10x PCR buffer, 2 ml dNT (2 mmoles), 1 ml
(20 pmoles/ml) from each primer pair, 0.2 ml taq DNA poly-
merase (5 units/ml) and the volume of the reaction mixture
were completed to 50 ml using deionized water.
The cycling conditions were carried out as previously
mentioned by Hotzel et al. (1996).
The expected amplicon size was 1911 bp.
2.6. SDS-PAGE analysis for M. bovis
(Sachse et al., 1992)
Broth cultures were incubated for 48 h at 37 C (end of loga-
rithmic growth phase), pelleted by centrifugation at 6000 rpm
for 30 min and washed three times in phosphate-buffered
saline (PBS: 12 mM Na2HPO4, 12 mM NaH2PO4, 0.145 M NaCl,
pH 7.0) containing 1 mM phenyl methyl sulfonyl fluoride as
protease inhibitor.
Cell pellets from 0.5 ml culture (5  105 cfu) were resus-
pended in 10 ml sample solution buffer [62.5 mM Tris HCl (pH
b e n i - s u e f u n i v e r s i t y j o u r n a l o f b a s i c a n d a p p l i e d s c i e n c e s 2 ( 2 0 1 3 ) 1 0 3e1 0 7 1056.8), 2.3 % (w/v) SDS, 10% (v/v) glycerol, and 5% (v/v) 2-mer-
capto ethanol]. 1 ml of 0.2% (w/v) solution of bromophenol blue
was added as a tracking dye.
The suspension was heated at 100 C for 30 min. to be
solubilized. Insoluble matter was sedimented by a short
centrifugation step (5 min. at 13,400 rpm) and the supernatant
was applied directly onto the gel.
Electrophoresis was carried out in 12% polyacrylamide gels
according to Laemmli (1970) using the Mini Protein II apparatus
(Bio-Rad Laboratories, Munich, Germany). Gels were stained
with coomassie brilliant blue R 250 (E. Merck, Darmstadt, Ger-
many). As molecular weight marker for proteins the Precision
Plus Protein Standards Kaleidoscope system (Bio-Rad Labora-
tories, Inc., Hercules, USA)was used, it contain ten recombinant
protein bands of 10, 15, 20, 25, 37, 50, 75, 100, 150, and 250 kDa.3. Results
Two hundred milk samples were examined for detection of
mycoplasmas by culture method and digitonin sensitivity.
Eight mycoplasmas were isolated out of 200 milk samples in a
ratio of 4%. All mycoplasma isolates were diagnosed as M.
bovis by species specific PCR which detected an amplicon size
of 1911 bp. SDS-PAGE analysis of the 8 field strains of M. bovis
isolated from cases of mastitis and reference strain Donetta
PG45 showed protein profiles with 9 to 12 discrete bands
ranging from 10 to 200 kDa (Fig. 1).
All M. bovis field strains investigated revealed, however, at
least 3 strong protein bands with molecular weights of about
25, 68 and 200 KDa.Fig. 1 e Coomassie stained polyacrylamide gel for
analysing Mycoplasma bovis strains. Protein marker:
Precision Plus Protein Standards Kaleidoscope (Positions of
molecular mass standard are indicated (kDa) on the left).
Lane (2e9): M. bovis strains (1e8). Lane (10): Reference
strain (PG45). Positions of some bands indicated in (kDa) on
the right.A marked heterogenicity among the M. bovis strains in
SDS-PAGE was detected. Five out of 8 field strains had similar
protein profiles while the other 3 had different pattern.
Field strain 1was distinguished from others by the lack of a
10 kDa band which was expressed by other strains.
Field strains 2 and 4 were nearly identical but differ from
each other in the intensity of bands. They lack 2 bands at 29
and 48 kDa respectively.
The reference strain PG45 had some different electro-
phoretic pattern when compared with the field strains. It
was characterized by a band at 37 kDa which is absent in all
field strains and a band at 90 kDa which is absent in all field
strains except number one. The greatest difference of the
reference strain PG45 was evident in lacking of two strong
bands at 65 and 200 kDa which are strongly present in the
field strains.4. Discussion
M. bovis is an important veterinary pathogen causing pneu-
monia, arthritis, and mastitis in infected cattle.
Herds with and withoutmycoplasmamastitis may contain
both young and mature a symptomatic carriers (Bushnell,
1984 and Jasper, 1982).
Frequent way of vertical infection for suckling calves is the
milk of asymptomatic shedders or mastitic cows. Thus, the
diagnosis of infection is an essential part to reduce the eco-
nomic losses caused byM. bovis infection (Kumar et al., 2011).
Actually, there is no treatment for mycoplasma mastitis.
Control of the disease relies on identification of infected cows
by culture of composite or quarter milk samples from all
milking and dry cows in the herd (Bushnell, 1984).
Cultivation in combination with digitonin test represents a
specific and sensitive detection method for members of the
genusMycoplasma, it is also cumbersome and time consuming
(Barile and McGarrity, 1983; Sachse et al., 1993).
Moreover, cultivation cannot be used as a standalone test,
always requiring confirmatory testing, such as immunofluo-
rescence, biochemical identification and/or PCR. Species
speciation by nucleic acid-based systems using specific
nucleic acid probes or PCR techniques have been reported
(Sachse et al., 1993).
With specification the risk of false positive results is
reduced considerably as non-pathogenic rarely causemastitis
(Kirk and Lauerman, 1994).
The use of PCR makes the identification of mycoplasmas
much shorter comparing to other methods. In addition, the
mycoplasmas can be detected even if the organs or the broth
cultures are contaminated with other bacteria. In the present
study,M. boviswas isolated from the total milk samples in an
incidence of 4.0%.
All isolatedmycoplasmas were diagnosed asM. bovis using
species specific PCR.
Our species specific PCR targeting oppD/F genomic region of
M. bovis has been used successfully in the current study. The
suitability of this target was shown in previous studies using
nested PCR (Pinnow et al., 2001) and one-step PCR
(Bashiruddin et al., 2005).
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protein patterns were in the intensity and expression of some
bands. Five out of 8 field strains had similar protein profile
while the other 3 had some different pattern but all M. bovis
field strains investigated revealed, however, at least 3 strong
protein bands with molecular weights of about 25, 68 and
200 kDa. These proteins may represent antigens suitable for
the identification and differentiation of M. bovis strains.
The protein heterogenicity doesn’t correlate with some
authors (Sachse et al., 1992) which had mentioned that the
intraspecies heterogenicity within the group of M. bovis
strains was mainly confined to quantitative variation of
certain protein bands and (Poumarat et al., 1994) which had
mentioned that SDS-PAGE patterns for one strain chosen from
each genomic group and an international reference strain
PG45 were all similar while (Rosengarten et al., 1994) has
detected slight differences in the expression levels of some
proteins when compared 11 M. bovis isolates using SDS-PAGE
analysis.
This variation of electrophoretic protein pattern within the
same species have been detected in Mycoplasma gallisepticum
(Santha et al., 1988), Mycoplasma mycoides (Costas et al., 1987),
Mycoplasma agalactiae (Salosona et al., 1996) and Mycoplasma
ovipneumoniae (Thirkell et al., 1990). In addition to (Assuncao
et al., 2005) which had concluded that local Mycoplasma
hyopneumoniae field isolates in Gran Canaria are characterized
by protein diversity.
The reference strain PG45 had different electrophoretic
pattern when compared with the field strains. Differences
occurred when comparing field strains with the reference
strain PG45 which correlate with the results of (Rifatbegovic
et al., 2009).
It can be concluded that SDS-PAGE protein patterns of M.
bovis isolates can be useful in intraspecies strain comparison.Acknowledgment
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